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CHAPTER I. 
INTRODUCTION 
During the past fifty years in psychology there has been an increas-
ing interest shown in the use of electric shock as an independent vari-
able in experimental work. This interest has given rise to a steadily 
growing body of e.:xperimental data and to an equal amount of discussion 
as to the effects of electric shock on the organism's behavior. A 
review of the literature, ho~ever, reveals that there is little experi-
mental li'Ork relating the effect of electric shock to the general activity 
of organisms. 
General Activity. 
Research on general activity in organisms has yielded considerable 
data on the relation between physiological and environmental conditions 
and such activity. 
The area most ful.ly explored is that of the relation between nutri-
tional deprivation and general activity in animals. Where food depriva-
tion is the independent variable its relationship to activity has in 
general been found to be non-linear over the range of starvation periods 
selected for investigation. As early as 1922 Richter (16) demonstrated 
an increase in the daily activity of the rat when deprived of food for 
an extended period. He used four animals in tambour mounted cages and 
found that activity increased steadily through the second to third day 
of privation and declined steadily thereafter. Warnerts 1928 study (24) 
further substantiated this relationship. His experiment deals with the 
persistence of activity in crossing an electrical obstruction as a 
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function of hunger. Under the conditions of this experiment Warner 
obtains data showing that the tendency of the animal to approach, touch 
and cross an electrical grid to reach food increases and then gradu~ 
decreases in terms of the number of days of food deprivation. Heron 
and Skinner (7) have recorded the rate of lever depression (associated 
with the obtaining of food) as a function of the number of days of 
·food deprivation. They report an increase in action up to about five 
days of starvation after which activity falls off very rapidly. Wald 
and Jackson (22) found that activity increased in rough proportion to 
the severity of the deprivation they employed. When the rats were de-
prived of food alone they showed an increase in running activity within 
the first day of measurement and continued to become more active as the 
deprivation progressed. After five days of deprivation the animals 
showed five times their nor.mal activity. Water deprivation of the same 
length of time produced about the same changes in activity. Combined 
food and water deprivation produced in two days the same increase in 
activity as was produced by five days deprivation of either requirement 
alone. 
Hoskins ($), using the revolving drum method, found an increase 
of 200 percent in the activity of castrated rats subjected to short 
periods of starvation. Wang (23) first described the estrus activity 
cycle. Recording the ratts activity by means of the revolving drum, 
he found that increase in activity occurred during the portion of the 
estrous cycle known as estrum. (Determined by vaginal smears). Rich-
ter (17), using the method described above, showed that the effect of 
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water deprivation was to make rats excessively active. The effect of 
external temperature on activity in revolving drums has been studied 
by Browman (1). He found that blind rats are more active in low than 
in high environmental temperature&. 
General activity is also a function of a number of more franklY 
physiological variables such as endocrine secretiOns~ A number of 
these studies has been reviewed by Reed (15) but they are not relevant 
to the present context. 
Electric Shock and General Activity. 
Electric shock may be considered as belonging to the same class 
of environmental conditions as those described above (10). In contrast, 
however, to the many investigations considered in the previous section, 
the relation of electric shock and general activity remains relatively 
unexplored. The experimental literature reveals that Yerkes' 1903 
study (26) apparently stands alone as an attempt to establish a rela-
tionship between these two variables. On the other hand, although 
this study did not lead to further investigations of the relationship 
between shock and general activity, it did stimulate interest in the 
use of electric shock in experimental work. In particular it led 
to the search for the optimum value of electric shock for learning ex-
periments (2, 4, 27). The increased use of electric "shock in experi-
mental work raised a number of physical, physiological and psychologi-
. -
cal problems. These problems in turn led to a series of "round table" 
discussions on the use of electric shock. The results of these discus-
sions were brought together in a report (25) and published in 1935. 
4 
In this conference, attention was called to the need for an investiga-
tion of the reactions of organisms to electric shock. In spite of 
this, however, the recommendation set forth in the round table confer-
ence has not been explored. Evidence of the lack of experimental 
investigation of the report's suggestion is found on examination of 
Munnts handbook (13). Munn devotes a chapter ~o a review of studies 
done on the relations between general activity and vari~us physiologi-
cal and environmental conditions. Notably absent in this chapter is 
anyreference to the reactions of organisms to electric shock. 
Habituation and General Activity. 
It is well lmown that a factor influencing the activity of organ-
isms is the nUmber of times they have been exposed to the general 
environmental situation in which they are placed (3, 12, 14). In 
particular, the cues arousing such activity are considered to be the 
various physical properties of the apparatus. The organism usual~ 
responds to these stimuli by such random movements as climbing, scratch-
ing, sniffing, running and jumping.. It is also lmown that the activity 
elicited by such stimuli gradually decreases. This decrease in acti-
vity when plotted as a function of time or number of exposure trials 
is observed to follow a course rapid at first, then progressively 
slower. Harris (5) has remarked that the universality of the above 
observation marks it as a distinguishing characteristic of habituation. 
The general nature of this function has been confirmed in a number of 
other studies. Montgomery (11), working in the area of exploratory 
behavior (movements of a rat in a maze), states as one of his results 
that the amount of exploratory behavior decreases as a negatively ac-
celerated function of the time of exploration within a ten minute 
period. Siegel (20) measured the changes in activity due to the 
exposure of animals to an activity box. Such activity was measured 
by the use of a photo electric relay system. In this study he reports 
a decreasing negatively .accelerated curve similar to Harris 1 as evi-
dence of the habituation effect. 
From the foregoing it is apparent that the habituation of the 
organism is an important consideration in studies of general activity. 
The inter-relation of habituation and other determiners of activity, 
such as food deprivation or electric shock, is not apparent. Studies 
in this area are few. 
There are two studies which bear upon the relation of habituation 
and nutritional deprivation. One study done by Siegel and Steinberg 
(21) is of interest because the mean activity level of the fourth 
habituation trial is treated in the results as the baseline (zero hours 
hunger). From this baseline through forty-eight hours of food depri-
vation the activity curve is described as an increasing negatively ac-
celerated·function of the deprivation period. In this study there is 
clear evidence of the degree of habituation used when measuring the 
relation between deprivation and activity. In a second study, Schoen-
feld et aJ. (lS) exposed two groups of rats to a ~esponse lever inserted 
into the animal t s home cage. One group of animals was on a twenty 
four hours feeding schedule; the other group was on a similar drinking 
schedule. Both groups were exposed to the lever when approximately 
23 hours deprived. The rate of depressing the lever was measured for 
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one hour a day for six days. The animals showed habituation curves of 
essentially the same shape as those already discussed, both within a 
single day (i.e, one hour session) and over the whole six day period., 
Thus, these habituation curves were obtained with a known and specific 
nutritional deprivation. While the habituation curve is of typical 
shape, it is not possiQle to estimate whether the rate of habituation 
is the same as it would have been under zero and other levels of depri-
vation. 
Statement of the Problem. 
The present study attempts a precise investigation of the joint 
relation of general activity to the magnitude of electric shock and 
the habituation of the organism· to the situation in which it receives 
the shock. 
Definit±on of Terms. 
Habituation. Successive exposure of an organism to a more or less 
constant stimulus environment. Each such exposure constitutes an eX'-
posure trial. 
Electric Shock. The passage of a current of electricity through 
the organism. The value of the electric shock is defined in terms of 
the physical properties of the output of the electrical stimulator. 
General Activity. All the responses of an organism to the constant 
features of its stimUlus environment, no particular aspect of which is 
manipulated by an experimenter. 
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CHAPTER II 
EXPERIMENTAL METHODS 
In this experiment the performance of white rats was measured 
in an apparatus containing a grid. Through this grid various inten-
sities of electric shock could be administered. Movements on the part 
of a rat while in the apparatus interrupted a series of light beams. 
The interruptions of these beams in turn activated a photo-electric 
circuit. The activation of this circuit caused such interruptions to 
be recorded on a tape as ink marks, each of which constituted a resp0nse. 
Seven groups of five rats each were used as subjects. Three of 
these groups received shock trials in the apparatus after having had 
previous exposure trials in the box without shock. Three other groups 
were run without this no-shock training. They received shock on their 
first encounter with the apparatus. The remaining group served as a 
control for the effects of repeated exposure to the apparatus without 
shock and also served to establish a no-shock base line from which to 
compare the responses of all animals receiving shock. 
Iru! Apparatus. 
The selection of this apparatus was based on its suitability in 
.fulfilling the requirements of the experimental design-that of 
measuring the changes in responses under specified procedural conditions. 
The structure of the equipment was modified from Siegel (20) and is 
shown in Figures 1 and 2. The apparatus consisted of a rectangular 
wooden box, the inside dimensions being .32 in .. in length, 6 in. in 
width and 10 in. in depth. The floor consisted of a grid composed of 
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parallel steel rods spaced 5/8 in. apart. The rods extended beyond 
the wall of the box on one side and to each rod a wire was attached. 
The top of the box was made of wire mesh and was removable for 
purposes of introducing and removing the animal. The entire runway 
stood on four legs 4 in. above a drop pan. , 
The length of the I"Wlway was trisected by beams of light. Two 
10 
of the lights were located 6 in. from either end, and the center light 
was separat.ed from these by a distance of 10 in.. on either side. 
Each light beam passed through the box through a 3/8 in. hole contain-
ing a clear glass lens. The beam was picked up on the side opposite 
the source by a selenium photo cell attached externally. The locomo-
tion of the animal through the length of the runway served to interrupt 
the beams of light and thereby activated the rel~s in the photronic 
circuit ; (Figure 3) • 
To the relays were connected counters and a dual kymograph re-
cording apparatus (Figure 4) ~ose speed of movement was such that it 
could record approximately 100 movements per minute from the marking 
pens. This number was well above any actual requirement made of the 
apparatus. The recording tape consisted of standard adding machine 
tape (Figure 5). 
The passage of time in 1/2 minute intervals was also recorded on 
the tape by use of a pen-marking-device which was activated by an 
electric timer. 
In determining the type of electrical device needed for supplying 
the shock to the animal certain difficulties were realized. It is not 
possible to select shock which has equal stimulus effect on each 
Rl a 7K 
R2• 5 M 
R3 • IOK 
R4 • S K Pot. 
Bt 250 
T.2 
R.2 
11 
) 
R.l 
R.4 
R.3 
. B-
T.l • 6K6 
T.2• EBY, E ,12 
S• 3.5 K PLATE REL"Y 
POWER SUPPLY • 250 VOLTS NEON- STABILIZED 
Figure 3. Circuit Diagrap1. 
12 
II 
: ~ 
! 
• fl) 
:;:$ 
~ ,.. 
C\'l 
8: 
< 
bO 
.~ 
~ 
(.) 
0 
.c 
C/) 
"0 
~ I bO .~ 1! I 0 (.) Q) ~ 
Q) 
I 
..c: 
E-t 
• 
__,. 
Q) 
f:1 
tiO 
..... 
~ 
-
I 
-·· 
-
' i 
I 
! 
: 
i 
I 
--~~~ 
; 
I 
I 
I 
I 
.10 
---~----· 
I. I 
~l 
. • <::J--
. 
' 
. 
I 
i 
f 
_ i 
0 
---
-
14 
occasion of its presentation. The physical aspect of the shock can 
be controlled only to reduce the variance to a minimum. To do this a 
constant current, constant voltage or.constant coulomb device may be 
used. 
Since this study r~quired the application of only a single shock · 
. 
on each trial, it could be most easily obtained by the use of a con-
denser discharge. Hence, a constant coulomb device was selected. 
The electricity was supplied to the grid from the discharge of a 
12 m£~ condenser charged to the desired voltage through a potentiometer 
and 1 meg. ohm resistance. A sWitch located between the output of the 
condensers and the apparatus grid controlled the discharge of the 
condenser. The amount of charge on the condenser was read from a 
voltmeter included in the circuit,. When the switch was pushed the 
deflection to zero of the meter-needle indicated that the animal had 
discharged the condenser. By this method the animal received a con-
stant quantity of electricity--given by 12v2jlo6 coulombs, when v ~ 
voltage of the charge on the condenser. 
The results of a reliability study carried out for the present 
apparatus are given in Table 1. The coefficient of correlation be-
tween total odd and total even trials was r = .947 with fiducial 
limits set at r = .-925 and r =: .965,. This figure is higher than that 
obtained by Siegel for his apparatus. Moreover, each animal was in 
the present apparatus for ten minutes per trial as compared to thirty 
minutes for Siegelts animals,. The results indicate that the apparatus 
is highly reliable as a means of measuring this type of general activity. 
TABLE I 
INTER..-.TRIAL CORRELATIONS 
Trial. Correlation 
Trial 1 with Trial 2 
Trial 2 with Trial 3 
Trial 3 with Trial 4 
Trial 4 with Trial 5 
Trial 5 with Trial 6 
Trial 6 with Trial 7 
Trial 7 with Trial 8 
Trial 8 with Trial 9 
Trial 9 with Trial 10 
Total Odd, with Total Even. 
Fiducial limits of total odd with total evea 
at the .o5 level of significance 
.690 
.77 
.868 
.. 717 
.620 
.. 810 
.568 
.290 
.830 
.. 947 
15 
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Experimental Animals. 
Forty male white rats of the Sprague-Dawley strain were used in 
this study. These animals were secured from the Charles River Breed-
ing Laboratories, Boston, Massachusetts. All males were selected so 
that the activity level would be more nearly equal. The age range of 
the rats when they were secured from the breeding laboratory varied 
bet'\'1een 40 and 65 days. 
Qagirig. Upon arrival at the school laboratory, all rats were 
immediately transferred from the shipment box to large cages, approxi-
mately 10 rats to a cage. Following this, the animals were removed 
individually from the large cages for the purpose of ear clipping, and 
weighing. After this, each animal was placed in an individual cage 
with food and water available in a ma.rmer comparable to that used in 
the breeding laboratory. The cages were constructed in the laboratory 
from wire mesh. The over-all dimensions of the cage were 9 inches 
wide, 9 inches deep, and 13 inches high. The cage floor was inserted 
four inches above the bottom strands of wire. The excreta fell through 
the mesh bottom of the cage onto collecting paper which was placed on 
a cookie sheet beneath each cage. Water bottles were attached to the 
side of each cage. The collecting paper was changed daily and the 
cages sterilized every other week. 
The cage doors covered the entire front of the cage so that when 
the experimenter opened the door he had easy access to the animal and 
could remove it from the cage in a consistent manner without undue 
tugging. 
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Handling. The animals were handled only by the experimenter. 
During the first two weeks in the laboratory, and before the beginning 
o£ the experiment, the rats were handled twice daily for a period of 
approximately :five minutes each. This handling consisted of removing 
the rat from the home cage, placing the rat innnediately onto the 
experimenter's laboratory coat and then allowing the rat to move freely 
over the areao As activity level dropped the rat was placed on the 
experimenter's ar.m and stroked. 
During the running of the experiment the animals were handled 
three times daily but for a briefer period, once while changing the 
cage for feeding, again when being placed in the experimental box and 
last while being transferred from the experimental box back to the 
living cage. 
Feeding. The diet for these animals consisted of pelleted food 
supplied by the Charles River Breeding Laboratories • The first attempt 
at arranging a feeding schedule, to insure that hunger would be satiated 
when the animals were in the apparatus, consisted of placing the rat 
on a twenty-four hour deprivation schedule and feeding it at the end 
of the period. It was planned to allow each rat one hour to eat and 
become satiated. However, this technique proved unsuccessful because 
at the end of from three to five days all rats showed a for.m of hoard-
ing behavior. When the pellets were placed in the cage the rat would 
come forward, pick one up, nibble a bit, and then take the pellet to 
the rear of the cage. This process was carried on for some time--
eating alternating with carrying. Because of this behavior the animals 
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continued to lose weight ilfhich indicated that they were not eating to 
satiation. 
To do away with this form of behavior it was decided to move the 
animals to a strange cage for feeding and to extend the feeding period. 
Therefore, at the beginning of the third week in the laboratory each 
rat lBS transferred to a st~ange cage for feeding. By doing this the 
hoarding behavior dropped out. The transferred rat spent a brief 
period of time moving around the strange cage but would then go to 
eating at a stea~ rate. 
A new feeding procedure was then inaugurated in which the animal 
was always transferred from the cage in which he was deprived to a 
strange cage for feeding. In the new cage he was allowed three hours 
feeding time prior to the experimental run. During the run any uneaten 
food pellets were removed from the cage because the animal was returned 
to this cage after running. 
Experimental Groups. 
Seven experimental groups were used. Each group contained five 
rats. 
Group I, No-Shock, Control Group. 
These. animals lttere placed in the apparatus for a total of 
40 trials divided into two periods of 20 trials each .. 
During the total 40 trials these animals received no-shock. 
The purpose was to obtain from the record of their activity 
a base line against which to compare the responses of all other groups. 
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Group II, 60-volt Shock. 
These animals were placed in the apparatus for a total of 
40 trials divided into tlro periods of 20 trials each. 
During the first. 20 trials these animals were treated the 
same as Group I, receiving no shock in the situation. 
During the second 20 trials these animals received a single 
shock of 60 volts on each trial. 
Group III, 125-volt Sho~. 
These animals were placed in the apparatus for a total of 
40 trials divided into two periods of 20 trials each. 
During the first 20 trials these animals were treated the 
same :as Groups I and II, receiving no shock in the situation. 
During the second 20 trials these animals received a single 
shock of 125 volts on e.ach trial. 
Group IV, 250-volt Shock. 
These animals were placed in the apparatus for a total of 
40 trials divided into tw periods of 20 trials each., 
During the first 20 trials these animals were treated the 
same as Groups I, II, and III, receiving no shock in the situation. 
During the second 20 trials these animals received a single 
shock of 250 volts on each trial. 
Group V, 60 volt Shock. 
These animals were placed in the apparatus for a total of 
20 trials. During these ·trials the animals received a single shock 
of 60.: volts on each trial. 
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Group VI, 125-volt Shock. 
These animals were placed in the apparatus for a total of 
20 trials. During these trials the animals received a single shock 
of 125 volts on each trial. 
Group VII, 250-volt Shock. 
These animals were placed in the apparatus for a total of 
20 trials. During these trials the animals received a single shock 
of 250 volts on each trial. 
Experimental Procedure. 
The training schedule consisted of two parts made up of twenty 
trials each. Between the· running of the first and second twenty trials 
there was a period of ten days during Which the feeding schedule was 
maintained. Only animals receiving previous exposure training (with-
out shock) were run during the first period. The animals receiving 
only shock trials began training at the beginning of the second block 
of trials during which all but the control animals·received shock. 
Each trial was ten minutes in length and each animal received one 
trial. per day. The shock was always applied at the end of the third 
minute. 
The general procedure was the same for all rats. The time a rat 
entered the experimental box was determined by a stop watch syncronized 
with the timing clock which controlled the pen~arker writing on the 
recording tape. On even trials the entrance was at the end of the 
box near light number one. At the beginning of each odd trial the 
entry position was reversed. For two trials the rat was placed facing 
the end wall; on the next two trials he ~s p-laced in the box facing 
down the alleyway. After entry' the wire cover was closed and clipped 
and the experimenter left the room and quietly closed the door. 
For all groups receiving shock~ electricity was applied by holding 
down a large push button for a period in excess of that required to 
discharge the condenser. It never took more than two seconds for the 
condenser to discharge. 
At the end of each ten minute period the photo-cell circuit was 
turned off s.? that no further responses could be recorded on the tape. 
The experimenter then eptered the roam, removed the animal from the 
box and returned it to its living cage. The next rat was then selected 
and the process repeated. The time involved in making the change from 
one rat to another was held to one minute. Thus the second aminal be-
gan his trial on the eleventh minute. This inter-trial time remained 
the same except at the end of each eight trials when the recording 
tape was cut, removed, and the new tape rehitched. · This necessitated 
a two minute break between such trials. The running order of each 
rat was taken from a chart on which the numbers of the rats had been 
randomly placed. 
A room separate from the one containing the living cages of the 
animals and the control and recording apparatus was used throughout 
the experiment to house the runway. This room was kept in a darkened 
condition at all times. The roam was not soundproof but was located 
in an isolated portion of the laboratory. In this room there l'lere no 
facilities for precise temperature control. During the experiment a 
22 
fahrenheit thermometer was used to record the temperature. The daily 
variation ranged from s20F. to slPF. at box level. 
The activity measure used in this study consisted of responses 
occurring in each trial for minutes five through ten. This sequence 
began one minute after the application of shock. It was chosen because 
it corresponded most closelY with the period usually of interest in 
shock experiments. Minut.e four, immediately follmdng the shock, was 
omitted because the responses emitted during this period consisted of 
a burst of activity unlike that occurring during the remainder of the 
trial. 
The procedure for selecting animals for shock groups We$ as follows: 
For animals receiving habituation trials the assignment to shock groups 
was based on the performance during these trials. The mean response 
level and the amount of variance were determined for the twenty animals 
receiving such training. On the basis of these scores these animals 
were matched and assigned to different shock groups. For animals not 
receiving ~abituation tri~s th~ assignment ~o sho_~k groups was based 
on a random selection of the numbers assigned to the animals. · 
The foregoing details of the procedure and apparatus were obtained 
from a pilo~ study. 
'--------------- -·-
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CHAPTER III 
RESULTS 
Effects of Intensity Difference. 
No Habituation. 
Figure 6 and Table II present the data for groups V, VI, and VII 
which received shock when first placed in the apparatus and for group 
I which received no shock. Figure 6 shows· the relation between number 
of trials and activity with shock a parameter. 
In comparison to all shock groups the activity curve of the no-
shock group decreases at a slower rate and remains with few exceptions 
above the level of all shock groups. 
The group forming the major exception is the 125-volt group. 
These animals are differentiated from the no-shock group on the first 
trial, and their responses drop out completely by trial three and stay 
out through trie.l four. From this day on however, recovery is shown 
and for da~fourteen and fifteen they respond at a level greater than 
the no-shock group. · 
On the initial trial the mildly shocked 60-volt group differs 
only slightly from the control group. However, the second day brings 
a much larger drop in rate of response for this group. From the third 
day on a low level of response is maintained throughout the remaining 
trials. 
In contrast to the control group and other shock groups, the 250-
volt group shows the most pronounced differences. Follpwing an almost 
complete loss of response (l'ihich is achieved by trial three~ :,hese 
animals average less than one response for eighteen of the twenty trials. 
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Figure 6. The Effects of Differences in Shock Intensity. 
No Previous Exposure. 
The mean number of responses per minute for minutes 
five through ten for the first twenty trials in the 
apparatus. 
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TABLE II 
MEAN SCORE ON EACH TRIAL FOR EACH EXPEB.IlENl'AL GROUP FOR 
MIIDTES FIVE THROUGH TEN~ FJRST TWENTY SHOCK TRIALS 
Group 
Trial. No-5hock l25-vo1ts 6o-vo1ts 250-vo1ts 
1 7.9 4.8 7.6 4.7 
2 6.0 1.1 3.2 .7 
3 4.0 .1 1.3 .1 
4 3.8 .5 1.3 .4 
5 4.7 
·1 2.6 .4 6 2.8 .9 1~2 .3 
7 3.2 1.9 1.9 .03 
8 3.7 2.7 1.5 .4 
9 4.1 1.1 .3 .2 
10 3.4 1.6 1.6 .7 
ll 2.8 1.8 .9 .2 
l2 3.2 2.2 .a .3 
13 2•4 2.2 1.3 .2 
14 1.7 1.9 . 2.1 .92 
15 1.5 2.5 1.3 .6 
16 1.8 1.8 .4 .5 
17 2.2 1.9 .4 .7 
18 2.2 1.0 1.1 .7 
19 2.5 1.8 1 • .5 1.1 
20 2.8 2.-3 1.3 .9 
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In spite of the reduction in activity produced by the stronger 
values of electric shock, a high level of activity occurs in all groups 
on the initial trial. The effect of electric shock is to increase the 
rate of habituation. 
Habituation. 
Figure 7 and Table III present the data for groups I, II, III, 
and IV, which had twenty habituation trials. With the exception of 
group I these groups receive shock throughout the second series of 
twenty trials. Figure 7 shows the relation bebieen number of trials 
and activity with shock a parameter. 
For the no-shock control group, trial one is trial twenty-one in 
terms of the data presented in Figure 6. These animals are the same 
animals. It is noteworthy the.t throughout these trials the mean response 
level remains approximately the same from day to day. Responses do not 
disappear altogether as a function of forty daily trials. 
A comparison made between the no-shock and all shocked groups re-
veals that with but few exceptions all subjects receiving shock respond 
more often than the no-shock subjects. In this respect the 125-vol~ 
group is outstanding. These animals consistently respond at a much 
higher rate per minute than all other groups throughout the shock 
trials. 
The absolute level of response of all the shock groups under habi-
tuation conditions is higher than the level with no habituation. At 
all the values of shock used in this study it was not possible to 
depress the activity of the habituated animals. 
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TABLE III 
MEAN SCORE ON EACH TRIAL FOR EACH EXPERIJ.IllE:NTAL GROUP FOR 
MINUTES FIVE THROUGH TEN, SECOND TWENTY TRIAIS 
Grou;e 
Trial No...Shock 125-vo1ts 60-vo1ts 250-vo1ts 
1 3.2 5.7 3.1 4.9 
2 2.5 7.5 3.5 3.2 
3 2.3 6.o 2.1 2.5 
4 . 2.4 9.1 3.1 2 .. 2 
5 2.3 8.2 3.9 .9 
6 2.1 8.4 1.4 3.7 
7 2.1 10.4 3 .. 6 3.5 
8 2.6 8.9 4.3 2.2 
9 3.4 8.9 3.1 2.4 
10 .1.3 1.9 3.6 3.9 
11 1.9 8.2 2.5 3.7 
12 2.0 10.9 3.6 5.2 
13 2.4 7.8 3.5 5.9 
14 2.3 5.9 4.1 3.7 
15 1.5 7.8 3.1 4.4 
16 3.3 9.6 4.5 5.6 
17 2.3 5.0 3.7 5.3 
18 3.7 7.3 4 .. 5 4.1 
19 2.8 7.1 3.8 4.0 
20 2.4 8.8 5.3 6.4 
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Response Scores Compared For Conditions of 
Habituation and No Habituation 
A way of revealing the effects of habituation versus no habitua-
tion trials is to compare separately curves selected from Figures 6 
and 7. Figure 8 gives the curves for the no-shock group. It shows 
activity in _relation to trials for the no-shock group. In Figures 9, 
10, and 11 is plotted the relation of number of trials to activity 
when habituation is a parameter. 
In Figure 8 it is evident that when the animal is placed in the 
situation d~ after day for forty trials the response level decreases 
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as a function of the numb~r of trials given until the. asymptote is 
reached. This curve confirms the statements made in the literature 
regarding the effects of continued exposure of an organism to an experi-
mental apparatus. 
Figures 9, 10, and 11 contrast the response levels for groups 
which received a like amount of shock on each trial, when one of the 
groups received habitua.tion trials and the other did not. All three 
graphs indicate that the treatment accorded the animals prior to re-
ceiving electric shock influenced the level of response that occurred 
when shock was administered. It is also evident that the pattern of 
response set in the first few trials is adhered to for the remainder 
of the twenty trials. 
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The major objective of the present study was to determine the 
·effect of three different intensities of electric shock on the activity 
of white rats under t110 different levels of habituation. 
In Figure 12 is plotted the relation of electric shock to acti-
vity with habituation as the parameter. To obtain the data the points 
on graphs 8, 9, 10, and 11 were summed and averaged for the twenty 
trials given each group. 
Under conditions of habituation . training the results show that 
there is an increase in response for the low and the intermediate shoQk 
level. For the highest level of shock the response falls off. 
When no habituation is given, increase in strength of shock led 
to a decrease in level of response in an approximately linear manner. 
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CHAPTER IV 
DISCUSSION AliD CONCLUSIONS 
The relation between activity and strength of electric shock 
under conditions of habituation is essentially similar to the rela-
tion found in nutritional deprivation studies. Increase in the 
36 
strength of the independent variable-hours without food or electric 
shock--produces a corresponding increase in amount of activity up to 
a maximum value. Further increase of electric shock or food depriva-
tion leads to a reduction of activity. Extremes of either condition 
lead to the complete cessation of activity and ultimately death. This 
curvilinear relationship in the case of food deprivation has been con-
sidered as the product of two factors, a drive factor and an inanition 
or debilitatory factor (9)• The drive factor is a negatively accelerated 
increasing function of hours of food deprivation. The inanition factor 
is a positively accelerated monotonic decreasing function of hours of 
· food deprivation, decreasing f:'rom a maximum value of 1 to zero. The 
activity of the organlsm may be considered as a linear function ·of the 
product of the two factors. This interpretation would seem to fit in 
t_ •. 
well with the finding of this study. 
With respect to the results obtained in the absence of habituation, 
the .interpretation is not so clear. The fact that the curve is of funda-
mentally different shape from that obtained under conditions of habit~-
--- -
t~.on would seem to indicate that any simple explanation in terms of extinc-
tion is ·inadequate. If the effect of habituation to the apparatus were merely 
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that of extinguishing all responses to it, then we might have expected 
more response under no habituation than under habituation conditions. 
Inspection of the curves of Figure 6 shows that the shape of the 
habituation curves is essentially the same for all groups. This is a 
confirmation of the results of Schoenfeld, Antonitis and Bersh (18) 
vmo obtained typical habituation curves under conditions of hunger and 
thirst. The curves of Figure 6 also show that both the rate of decrease 
of responses and also the asymptote of the final level reached are 
altered by electric shock. The stronger the shock the greater the rate 
of decline and the lower the level finally attained. 
The functional relation between number of responses and number of 
daily trials (Figure 8) in the apparatus for the no-shock group is the 
same as that reported in other studies (6, ll, 20). The res)onses of 
the animals neve!t' fell to zero but approached a minimum value of about 
two responses per minute~ 
The results of the present experiment indicate th~t. li~-::e amounts 
of shock applied to an organism may lead to either a facilitation or 
inhibition of activity depending upon other parameters of the situa-
tion. Some implications of this are: 
That further study 'noccl::; to be carried out to determine t.'l1e effect 
of different levels of habituation upon the shape of the curves revealing 
the functional relation of electric shock and general activity. Of par-
ticular interest would be the family of curves between the non-habituated 
and habituated limits used in this study. 
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That analogous studies of the relation of activity to other 
environmental conditions such as nutritional deprivation should be 
carried out at different levels of habituation. Results similar to 
those 9 btained in this study may be found. 
That it is unsafe to attribute to electric shock any single or 
universal effect upon the organism, when this effect has been arrived 
at from a single study. 
That there is no one optimal intensity of electric shock for 
use in exper:imental work in learning. Whether or not facilitation 
or inhibition of response vdll obtain is, for example, a function of 
habituation as well as the intensity of the shock. 
1. 
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ABSTRACT 
This study is an investigation into the relationship between 
noxious stimulation (electric shock) and the general activity level in 
the 1mte rat. 
Electric shock, or some other form of noxious stimulation, is used 
in a considerable amount of experimental work in psychology. Usua.ll.y 
it is used within a motivational framework analogous to hunger and 
thirst. Unlike hunger and thirst, however, the basic relationship of 
electric shock to the general activity of the organism is not knc»m. 
One purpose of this stuqy is to investigate this relationship. 
To relate this stuqy to others done in the motivational area a 
brief survey l"ISS made of other studies wbi ch showed a relationship 
existing between a wide range of environmental conditions and increases 
in activity. The area of general activit;y in relation to food depri-
vation was selected for special mention. In this area the relation 
between privation as an independent variable and activity as the depen-
dent variable has in· a, number of instances been stated. In general, it 
has been found that the relation is an increasing function of the num-
ber of hours deprivation. This relation is maintained untU an optimum 
point for activit:r arousal is reached. Beyond this point the function 
is reversed and activit;y falls off. 
To take into account another factor that m~ be operating to pr()oo,o 
duce activity in a situation when electric shock is applied, habituation 
was discussed. Under this topic the activit:r arousing potential of the 
experimental situation was considered. The fact was noted that a high 
level of activity was present on the part o:f an animal men first placed 
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in a situation and that such a.cti vity declined as a function of time 
spent in the apparatus. 
The specific purpose of the experiment was to investigate the rela-
tionships existing between various intensities of electric shock and the 
general activity of white rats under two eocparim.ental conditions. The 
first condition specified that the rats receiving electric shock would 
receive such shock on their first trial in the experimental apparatus and 
on all following trial:s. The second condition required that another group 
of animals receive shock following a period of exposure to the experi-
mental apparatus without shock. 
To investigate this problem. th~ pertorma.nce of white rats was 
measured in a modified form of Siegelts electronic device for measuring 
activity. Through the grid which constituted the floor of the apparatus 
various intensities of electric shock were administered. ·Movements on 
the part of a rat whUe in the apparatus interrupted a series of light 
beams. The interruption of these beams in turn activated a photo-
electric circuit. The activation of this circuit ·caused such interrup-
tions to be recorded on a tape as ink marks each of which constituted 
a response. 
Seven groups of five white rats each were used as subjects. Three 
of these groups received shock trials in the apparatus after having had 
previous exposure or habituation trials in the box without shock •. Three 
other groups were run without these habituation trials. They received 
shock on their first encounter with the apparatus. The remaining group 
served as a control for the effects of the repeated exposure to the 
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apparatus without shock and also served to establish a no-shock base 
line from which to compare the responses of all animals receiving shock. 
The training schedule consisted of two part.s made up of twent7 
trials each. ~animals receiving habituation trials were run during 
the first block of trials. The animals receiving only shock trials began 
training at the beginning of the second block of trials during which all 
but the control animals received shock. Each trial.was ten minutes in 
length, and each animal received one trial per day. 
The da.ily running procedure was the same for all rats. The time a 
rat entered the experimental box was determined by a stop watch syncro-
nized with a timing clock. This clock controlled a pen-marker which wrote 
on the recording tape. For all groups receiving shock the electricity 
was applied by holding down a large push button for a period in excess 
of that 'required to discharge the shocking condenser. 
Three separate analyses of the results were made. The first part 
of the analysis showed the relation between number of trials and activity 
with shock as a parameter for both habituated and non-habituated rats. 
The analysis indicated that groups of animals which. were shocked 
on their first and on all subsequent trials decreased their level of 
response. This decrease in response was much more than for a no-shock 
group placed in the apparatus for a like number of trials. The group 
receiving the strongest shock showed the most pronounced change. Thesg 
animals averaged ;Less than one response per trial for eighteen of the 
twenty trials. In general., the decrease in response was proportional 
to the intensity of the shock applied. 
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'fh:e results were different for the animals under conditions of 
shock which first received habituation trials. Animals so traineci re-
sponded more than a no-ehock group.. At all values of shock applied it 
was not possible to depress the activity of these habituated animals. 
Of the three intensities of shock administered, the inter.mediate inten-
sity caused the animals so shocked to respond at a m:u.eh higher· rate 
than at any other intensity.. Fina.l.ly, it was of interest to note that 
the l.ot-Jest and the highest intensity level ot shock did not differ 
greatly: .in the level of response they elicited. 
In the secend part of the analysis results were plotted which showed 
the relation of number of trials to activity with habituation as a para-
meter. Continued habituation trials given for forty days did not extin-
guish the responses ot the no-shock animals., The habituation treatment 
accorded to those animals which received shock influenced the level of 
response that occurred when shock was administered. 
The third analysis showed the relation of different intensities of 
electric shock to activity_with_ habituation as a parameter._ These r~-
- . 
sults indicated that the relationship of_ shoCk to activity when habitus,.. 
tion trials are given was analogous to the relation of food deprivation 
to general activity. On the other hand, when ~o habituation trials were 
given the ~crease in the strength of shock led to a decrease in level 
of response in an approximately linear maxinero 
On the basis of the results it was concluded that increases in the 
strength of electric shock under conditions of habituation can be ex-
pected to produce a corresponding increase in amount of general activity 
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up to a point. The point of greatest activity is not elicited by a 
max:im:am amount of shock because too much shock debilitates the organism. 
Further it was concluded that an explanation of the cUrvilinear rela-
tionship between food deprivation and activity as postulated by Hull 
could be applied to these results. 
In regard to the results obtained in the absence of habituation 
the following conclusion was reached. Due to the fact that the curve 
is of a f'undamentalq different shape from that obtained under conditions 
of habituation no simple explanation in terms of extinction could be 
given. Any explanation based on extinction would have predicted a re-
versal of results. , 
A conClusion based on the curves obtained for animals given forty 
habituation trials was that such curves confirm those found by other 
experimenters. 
Another conclusion coneemed the fact that like amounts of shock 
applied to an organism may lead to either a facilitation or inhibition 
of activity depending upon other parameters of the situation. Certain 
secondary conclusions based on the implication of this were stated. 
·They were as follows: (a) That further study need.s to be carried out 
on the effect of different levels of habituation upon the fUnctional 
relation of electric shock to general activity. Of particular interest 
would be the family of curves between the non-habituated and habituated 
limits used in this study. (b) That analogous studies of the rela-
tion of activity to other environmental conditions such as nutritional 
deprivation should be carried out at different levels of habituation. 
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(c) That it is unsafe to attribute to electric shock any single or uni-
veraal. effect upon the organism, when this effect has been arrived at 
from a single study• (d) That ther~ can be no one 0ptimal intensity 
of electric shock for use in experimental work in learning., because 
whether or not facilitati0n or inhibition of response will occur is a 
:t'unction of habituation as well as the intensity of the shock used., 
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